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GEOGRAPHY

THE PRODUCTIVITY OF SAMOAN VILLAGE
AGRICULTURE
WARD BARRETT
University of Minnesota, Minneapolis

GENERAL FEATURES OF ENVIRONMENT AND SOCIETY. The islands of
Wes tern Samoa lie only 14 degrees south of the equator and near
the western side of the Pacific Basin, a position accounting for their
. status as the warmest and wettest of the major Polynesian islands.
There are two principal islands: Savaii, with 700 square miles of
area, is the largest of the volcanic islands of the South Pacific, and
Upolu, slightly more than half as large as Savaii and approximately
the same size as Tahiti, is the second largest. Savaii rises as a broadly
arched dome to a height of 6,000 feet, about twice the height of
Upolu. Most of the surface of both islands consists of gently sloping
and little dissected lava flows covered by differing amounts of shattered crust and soil of variable thickness. These small islands induce
important local modifications of the regional climate, their higher
parts experiencing greater cloudiness and considerably more precipitation than their lower parts, while slopes facing south and east
receive more rain and have a less well-marked dry season than do
slopes facing north and west. These local variations of climate, surface and soils result in complexity of physical detail in an environment having the general characteristics of constant warmth, high
humidity and rainfall, and gently sloping surfaces covered by relatively young and fertile volcanic soils.
Most of the population lives in a coastal fringe of agricultural settlement that includes about 200 villages with about 80,000 inhabitants and the only city, Apia, with a population of slightly more than
20,000. The village residents depend nearly entirely upon agriculture for cash and subsistence, supplementing a diet composed largely
of starchy roots with animal protein from the sea. The villages,
arranged in general in sublinear pattern parallel to the shore, are
planted with coconut and breadfruit trees and other useful and ornamental vegetation. Behind the discontinuous strip of coastal settlement lie the coconut groves, containing a multi-storied vegetation
where numerous useful species of dye, fiber, food and medicinal
plants form both a scattered understory of small trees and bushes
and a continuous ground cover of herbaceous vegetation. Inland
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from the coconut plantations lie newer clearings planted in cacao,
bananas, and rapidly maturing subsistence crops and reaching to
the edge of the unbroken forest which stretches thence to the summit.
Approximately 95,000 acres, 10% of the entire area of the islands,
are cultivated according to this pattern; nearly 60% of this cleared
area, about 55,000 acres, is in coconuts; probably less than half
as much is planted with cacao and bananas, while the rest contains
plots of subsistence crops and grassy areas formerly cropped. Nearly
three-quarters of the surface is uncultivated, and since much of
this uncleared land is cultivable, there is no immediate threat of
land shortage.
All the land used by village residents for agriculture is regarded
as the property of the village, 70% of the area of Western Samoa
falling into the category of village land that cannot be alienated
for freehold tenure. A Samoan does not undertake agricultural activity except as a resident of a village, where he is a member of one
of its households. unless he performs the unusual act of leasing
village land or purchasing some of the 5 % of the land which is
freehold, most of which is on the northern slopes of Upolu west
of Apia. He may gain membership in a village through birth, kinship
ties or adoption, but mobility in respect of village and household
affiliation is not great, apparently much less now than it was before
the turn of the century.
The households are the basic producing units, deriving their right
to use land from position in the village traditionally associated with
the land. They may continue to use a plot as long as their plants
grow upon it. The use of the land is planned largely by the head
of the household, in most cases a male and a chief, acknowledged
by family and village as bearer of the family name or "title." Slightly
more than 7,000 men bear titles, symbols of their control of economic, political, social and domestic life. A chief's agricultural planning is contingent upon various factors, among which are his assessment of household needs, his ambitions and capabilities, pressures
exerted by household members, and plans for community action
formulated by the chiefs of the village. The latter meet frequently
as a village council charged with the care of nearly the whole of
village affairs, including self-taxation for the support of village activities that require cash, work, food and supplies.
The writer has studied variations in the amounts of the principal
cash crops, copra, cacao, and bananas, sold in various parts of
Western Samoa in the years from 1951 to 1955 with the aims of
describing approximate magnitudes of production and their variations, and of distinguishing changes due to weather events and other
local physical factors from the effects of institutional factors. Only
the production of copra will be described in this paper, because its
recent history has been less complicated than the histories of banana
and cacao production: the coconut tree matures slowly and has a
long bearing life, characteristics reducing the likelihood and amount
of variation due to large numbers of trees entering or leaving pro-
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duction' within a period five years long; most of the trees were
planted sometime before 1930; the government-controlled price of
copra changed little in the period, while the prices of cacao and
bananas changed much more, as well as more often; there were no
significant changes in technology or copra marketing; the coconut
tree is grown in every village.
SOURCES AND ACCURACY OF THE DATA. Acreages in various crops
were calculated by using aerial photographs taken in 1954 of the
entire country, and made available through the kindness of the
Department of Lands and Survey.
Precipitation is measured at a number of stations scattered over
the islands. The station records of Lotofanga may be considered
representative of rainfall conditions in southern and eastern Upolu
and those of Satupaitea are representative of rainfall conditions on
southern Savaii.
The Apia headquarters of the principal trading companies supplied the data of purchases of cacao and copra. Each company
maintains several dozen small village stores whose principal function
is to make purchases of copra and cacao, which are accounted for
monthly when forwarded to Apia, the only overseas harbor. Both
copra and cacao are processed in the villages for immediate delivery
to the store, because the villagers lack storage facilities adequately
protected from rats and mold, and storage offers besides no speculative advantages. The monthly accounting at the local branch thus
represents current production and covers the shortest period for
which full production records are available. Although it is possible
to carry copra and cacao to Apia or to neighboring districts for sale,
resulting in omission from local records of copra produced locally,
probably few do so. The records probably only slightly underestimate
production.
Records of production have been inspected in three groups of
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villages, Aleipata, Safata, and Palauli; in a single village, Tanga;
and in a private plantation in Palauli. The positions of these places
are shown on Figure 1. The principal advantages for study they
offered were full production records and isolation sufficient to reduce carriage of locally produced commodities elsewhere for sale.
PRODUCTION OF COPRA. Influence of physical conditions on production. The elements of weather that exert dominating influence on
yields are wind, rainfall, and sunshine, all characterized by important
seasonal and areal differences. Annual rainfall regimes based on
long term records show that most stations experience rising monthly
precipitation from October to January and February followed by
a decline to a minimum in July and August. The rainfall maximum
coincides with a sunshine minimum and a high frequency of calms
and strong, sometimes destructive, winds. The minimum occurs in
the trade wind season of fair weather and brisk but non-destructive
easterly breezes. However, in a short run of five years the march
is far from so regular because nearly all the precipitation is associated with disturbances that vary in frequency and intensity; hence
the plants experience in the ordinary course of weather events a
wide range of conditions departing in both directions from mean
values, themselves not everywhere coincident with optimum conditions for coconut production. Exposure influences both the annual
total of rainfall and its seasonal distribution, with sea level stations on
the windward (southern and eastern) sides of the islands receiving
both the greatest amounts of rainfall and the most even distribution
through the year. The areas whose production is described below
occupy windward sites on both major islands.
The direct and indirect effects of extremes of weather on production are varied. High winds may tear off coconut fronds and immature
nuts as well as flower spathes, causing production to decline in
future months. Local observers claim that fertilization of the flower
requires more sunlight than occurs in some prolonged rainy periods;
on the other hand, a drought may prevent emergence of the new
leaf and its enclosed flower spathe. Too much rain increases the incidence of blackpod, reducing income from cacao sales, while bananas are easily uprooted by high winds. If adverse weather depresses the yields of alternative sources of food and cash, sales of
copra may either increase, because the villagers may need to buy
food, or decrease, because coconuts also are a staple food. The
drought of 1956 saw record monthly production of copra, the adverse effect of the dry weather appearing a year later as a decline
traceable to diminished setting of fruit in the drought. Until 1959,
most village copra was dried on mats spread in the sun and required
exposure to sunlight every day for at least three days to prevent the
formation of mold; since three-day-long periods of sunny weather
are most likely to occur in the trade wind season, when the work
of collection is also more pleasant, it is not surprising that there is
a peak of production in July and August.
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TABLE 1. Coefficients Expressing Regression of Yield on Rainfall.

Place
Aleipata
Safata
Palauli
Private

Current
Month
.0901
-.0224
-.0019
-.0967

12 mos.
before

13 mos.
before

-.1179
-.2724
-.0960
-.0526

-.3032
-.1355
-.2485
.0082

14 mos.
before
.2977
.1324
.2572
-.1872

12-13-14
months
before
-.1791
-.1860
-.0549
-;-.4257

T AB1 2. Coefficients Expressing Regression of
1

Palauli
Private
Safata

Yield on Yield.

Safata

Aleipata

.2890
.1686

.5441
.1119
.4540

Palauli,
.0266

The writer has searched by means of regression analysis for the
effects on yield of non-seasonal variation in weather. Table 1 shows
the regression coefficients obtained by comparing monthly rainfall
with copra production in the same month, as well as copra production and rainfall 12, 13, and 14 months before, while Table 2 contains regression coefficients relating yield in one part of Samoa to
yields elsewhere.
Table 1 shows that no significant part of the variations in yield
can be assigned to current or past rainfall. The relation between
current rainfall and current production is particularly weak. In most
cases, there is slightly more connection between current yields and
rainfall at the time of flowering and setting of fruit. The highest
regression coefficient (-0.4257) relates production on the private
plantation and the sum of rainfall in the three months long period
ending a year before. In general, ownership conditions and management practices seem to have little bearing on the course of production, however, since the other coefficients for the private plantation differ little from those of the villages.
Table 2 shows that the courses of production in the villages bears
significantly more relation to each other than to the course of production on the private plantation; in fact, the course of production on
the private plantation is less closely related to that of the surrounding
district than to the others. The wide variation of production from place
to place at the same time probably stems in part from local variations
in rainfall, the regression coefficient of monthly rainfall at the two stations being only 0.5447. The rather large differences in rainfall have
meant that not all parts of Samoa suffer crop losses at the same time.
Seasonal variation of production. Figure 2, combined with data
on the seasonal distribution of rainfall, offers a partial explanation
of the lack of relation between rainfall and yield. Each of the curves
shows more or less clearly three peaks of production: one occurs at
the end of the wet season (March or April); another occurs in the
77
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driest month (July or August); the third occurs in one of the wettest
months (December) . The maximum of village production shows
roughly one-third more production than the minimum, while the
maximum of the private plantation is twice as large as the minimum;
thus, in the mean there are significant seaspnal differences in production. The fact that peaks occur in both wet and dry months explains in part the lack of dependence of production on current rainfall and emphasizes the importance of custom in influencing producduction, since at least two of the peaks occur near religious holidays,
Christmas and Easter, when the level of consumer spending is relatively high ,and money is needed for various social affairs.
Production per acre. Since coconuts are used for food as well as
for copra, the author has dealt with the problem of calculating coconut production per acre by assuming a constant rate of average
individual consumption through the period, using adjusted data of
the 1956 population census to represent the age composition of
the population. A rate of consumption of two coconuts per day per
adult was found as the result of a diet survey conducted by Mr. Peter
Pirie and the present writer in several villages, and the same number
of coconuts are required to make a pound of copra.
Table 3 shows production per acre of copra and copra equivalent in the three districts. Average production per acre was nearly
identical in Aleipata and Safata, being 630 pounds in the former
and 627 pounds in the latter. The amounts of copra sold differed
much more, with Aleipata selling an average of 443 pounds per
acre and Safata only 3 77, the difference reflecting both the larger
acreage per capita of coconuts in Aleipata and probably also the
lack of other sources of income there, because the sale of bananas
was restricted until 1955 when the district was linked to Apia by
road. The total production per acre in Palauli and the adjacent
private plantation were also nearly identical, being respectively 795
TABLE

3. Copra Production.

Acres of
Coconuts

Numbers
of
People

Pounds
Copra/
Acre

Average, 1951-5
Value
Copra/
Acre

Aleipata

3,300

2,600

Safata

3,900

3,800

Palauli

4,530

4,300

443
630*
377
627*
575
795*

$22.33
31.76*
19.00
31.60*
29.08
40.07*

825

41.58

470

23.68

Private
Plantation
All Villages
Upolu
Savaii

30,800
23,000

40,800
25,000

53,800

65,800**

Value
Copra/
Person

$30.24
19.66
30.24

19.66

• Copra and copra equivalent.
**1954.

79

THE MINNESOTA ACADEMY OF SCIENCE

and 825 pounds. With approximately the same acreage per capita,
Palauli and Safata nevertheless differed widely in amount sold per
acre, the former selling 575 pounds and the latter only 377 pounds.
The highest production per acre, 853 pounds, occurred in Palauli in
1955; the lowest yields ,were obtained in all three districts in 1953,
when Safata produced 581, Aleipata 584, and Palauli 730 pounds
per acre.
Similarly large differences existed in cash income (Tables 3 and 4).
A family possessing 10 acres of coconuts, an amount probably near
the average, might have earned an average annual income of $225
in this period in Aleipata, slightly less than $200 per year in Safata,
but nearly $300 in Palauli. Income per capita was identical in Aleipata and Palauli, how~ver, at approximately $30, but much less in
Safata, where it was slightly under $20.
TABLE 4. Income per Capita, All Sources.

Copra
Average,
1950-5
Cacao
Average,
1951-5
Bananas
1955

Total

Aleipata

Safata

Palauli

$30.24

$19.66

$30.24

1.12

3.64

13.16

0.28

28.00

3.78

$31.64

$51.30

$47.18

These district figur-es do not represent the entire range of variation
in copra production. Probably the crowded villages of northern Upolu
have lower copra sales per capita, and it is calculated from data
gathered at local stores that slightly more than 1,000 pounds per
acre of copra were produced at Tanga in 1955, with a total production of copra and copra equivalent of nearly 1,500 pounds per acre.
The only physical data available to explain these apparently permanent differences in annual yields are the data of rainfall and
soils. The rainfall is high at Lotofanga (20 year mean of 159 inches)
but lower at Satupaitea (5 year mean of 117 inches). Probably more
of the soils of southern Savaii are both younger and subject to a less
rapid rate of leaching than are the soils of southern and eastern
Upolu. About a third of the coconut acreage of Tanga lies on a sandy
beach ridge, where coconuts seem to do especially well, but such
coastal features account for only a small amount of the coconut
acreage of the other districts.
Effect of management practices. The difference in appearance between Samoan and European plantations is striking. On the European plantations the trees are spaced uniformly about 30 feet apart
and the canopy is broken as a result, while Samoans stock about
twice as many trees to the acre with an irregular spacing averaging
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18-20 feet and resulting in a closed canopy. Table 3 shows that
yields per acre are not directly affected by the spacing differences,
but the European practice is regarded as more convenient if cattle
are to be run under the trees and if the nuts are to be collected systematically. There seems little doubt that the rhinoceros beetle has
done less damage to the Samoan plantations than to the European
because of its preference for flying in open spaces and the relative scarcity of these in Samoan plantations; furthermore, in Samoan
plantations vegetation conceals the rotting debris wherein· beetles
prefer to lay their eggs, but cattle uncover this debris by grazing the
ground cover on European plantations, increasing the attractions
of the latter for the beetle and resulting in greater damage to the
trees as a result.
The great differences which exist in yields per acre obtained by
families . living in the same village and having contiguous plots of
coconuts demonstrate the effect of varying management practices.
on yields from Samoan plantations. Probably this effect is realized
largely through the thoroughness and frequency of weeding and
collecting, both of these aspects varying with the availability of labor
in different families. Mr. and Mrs. Peter Pirie have-kindly permitted
the use of data collected by them on family relationships in two
villages to distinguish differences among families in the production
of copra that are related to variations in management practices.
11 of 17 households in the village of Tanga, Savaii, produced
between 907 and 1,681 pounds of copra per acre, 9 of the 11 families obtaining yields within the narrow range between 907 and 1,011
pounds per acre. The two families having the lowest sales sold only
325 pounds of copra per acre; two others produced about 500
pounds per acre, and most of the rest produced amounts near the
average sale of 1,014 pounds of copra per acre. Even an adjustment
allowing for consumption of coconuts as food, and having also the effect of minimizing differences among families in yields per acre, fails to
erase these significant differences in yields. Extremely low production
occurred in Tanga households headed by chiefs who' were unable to
direct the labor force of their households. Two were old and ill,
another appeared to be mentally deficient, and all three households
contained several persons anxious to leave but apparently unable
to do so due to age or other circumstances. The tendency towards
underproduction in the absence of close and firm supervision is
widespread; what is even more surprising is the very small amount
of time spent producing copra by members of the most productive
households. The average working member of the most productive
household in Tanga spent only approximately 80 hours making copra
in 1955, while the most unwilling member of the least productive
family could have finished a year's work in 10 hours. In Western
,Samoa, as in other islands of the South Pacific, it has long been a
routine task of the Agriculture Department to set planting quotas
of basic foodstuffs such as taro and bananas and to take frequent
inventory of gardens to see if the quotas have been met.
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Summary of data on copra production. Numerous factors influencing the production per acre of copra vary significantly in effect from
place to place, resulting in important local differences in yields. Some
of the differences are due to features of climate and soils, hence represent permanent handicaps or advantages, whereas variations in production among families within the same village indicate that management also influences production.

INTERRELATIONSHIPS AMONG PRODUCTION, SOCIAL STRUCTURE, AND
DEVELOPMENT. The data assist in defining various aspects of the
principal problem of the complex called "development," that of increasing agricultural production in order to meet the expenses of•
increased social services. Two conclusions seem to be important: ( 1)
if it is necessary, due to limited financial resources, to regard (a)
clearing for agricultural development and subsequent planting and
(b) increasing yields per acre of existing plantations as alternatives,
it appears that the former should receive highest priority, inasmuch
as current production per acre is relatively high in comparison with
production on local European plantations and overseas plantations;
(2) the population is underemployed on the acreage currently in tree
crops, but probably is not large enough, equipped only with hand
tools, to achieve success in the massive clearing task necessary to
obtain a significant increase in production, indicating that mechanized
land preparation will be required.
It does not seem necessary to regard traditional social structure
and land tenure as inhibiting factors in production until it is shown
after technological and manpower problems have been met that they
do in fact depress production. Current planning expresses the belief
that the extended family headed by a chief cannot achieve the production per capita necessary to support social services on the scale
demanded by the population, proposing instead that the biological
family can do so on freehold or leased as opposed to traditionally
held land. Without a much higher level of agricultural input, including some mechanization, the ability to hire agricultural labor will be
the only means of attaining a satisfactory scale of production, resulting possibly in a landless class of agricultural laborers serving a few
large operators rather than the apparent ideal, the family farm as the
characteristic unit of production. One of the most interesting characteristics of post-war Samoan agriculture has been the emergence of
a small group of relatively large-scale producers whose success has
been based on their ability to hire large numbers of laborers, and the
parallels between their status and functions and those of the chiefs
seems to make more likely their continuance than the widespread
establishment of the family farm.
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